THE object of this paper is to give some further details as to the structure, occurrence and significance of the Paget cell.
up the usual stains and carried with them a layer of chromatin. These bodies were surrounded by a very fine outline (figs. 1-6) and appeared to be exceedingly malleable and of a viscous consistency. These features could be easily recognized when the diaphragm of the microscope was almost closed and a green filter introduced, or by examining the sections with a binocular microscope.
Several pathologists, biologists and dermatologists, amongst them P. G. Unna, were shown these findings and they unanimously declared that they had never recognized them before, although it soon became clear that they represented nothing else but the socalled Paget cell in a squamous-cell cancer. Hints of their occurrence can be found in earlier literature, e.g. H. Leloir (1878) and J. Renaut (1881) speak of "globules blancs", which they consider to be connected either with the nucleus of the epithelial cell or formed by migrating cells.
During the course of experimernts on psoriasis we observed the same phenomenon in a rabbit's cornea, which had been inoculated with an extract of another cornea, previously injected with psoriasis material. Only one difference was observed, viz. the bodies in the rabbit's cornea contained in their interior a marked trabecular structure and tiny dots. For this reason we went back to Meirowsky's findings, studied again the Paget cell and compared it with the cells of tar cancer and with the so-called vacuolated cells of carcinomatous ascites and pleural fluid.
Figs. 1 to 6 showy the spherical bodies with their fine outline extruding from the nucleus of the cells of a squamous-cell cancer. Their pellicle is translucent; this is proved by the fact that the posterior wall of the cavity in which they are lying becomes blurred (figs. 1 and 2). This apparent shadow, however, becomes distinct when brought into focus. Any doubt can be set at rest by dark ground illumination of fresh preparations in which the bodies can be seen to be plastic and can be compared to soap bubbles. Their fine, thin outline is sharply differentiated against the surroundings. This description applies also to Paget cell (figs. 13, 18, 23), to the cells of carcinomatous ascites fluid ( fig. 24 ) and to many cells of tar cancer not pictured in this table.
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The findings in all three diseases can be divided into three groups: The first deals with the appearance of the spherical bodies within the nucleus and protoplasm (figs., 7 to 33). Within the nucleus (figs. 7 and 8) one or two separate balls can be seen, approximately 2 microns in diameter. Such intranuclear inclusions have been observed by several authors and references can be found in F. Fischmann's and D. Russell's paper on intranuclear inclusions in cultures of foetal leptomeninges (1940) . They increase in number and size (figs. 9 to 11, 27) and coalesce until the entire nucleus is filled by a kind of blister ( fig. 12 ), which is eventually extruded from the nucleus (figs. 13 to 16). length, 40 microns in width and 12 microns in depth ( fig. 24 ). The second group deals with the inner structure of the large spherical bodies as shown in figs. 18, 23, 24, 29. Careful focusing into the depth of the cell often reveals a marked trabecular structure, which contains tiny dots between the strands of the trabeculum (figs. 19, 25, 30 to 33). The last group of spherical bodies shows a striking feature, viz. a kind of budding. This phenomenon is not a new observation but has already been described by R. J. Ludford and G. M. Findlay (1926) in the virus vacuoles of fowlpox. The process commences with the formation of a fine pattern of lines on the surface of the spherical bodies ( fig. 20) , and progresses by deeper stained lines which cut through the spherical bodies and divide them into two, three or even more balls (figs. 21 and 22). Bv focusing carefully with the micrometer screw, onie can clearly see the membrane, which forms in this way and separates the spherical bodies.
The nucleus is also involved in this process. It does not become pyknotic, its nucleoli stain well and remain unchanged, but it is often cast off to the edge of the cells as a small, round or half-moon-shaped body, imitating in this way the well-known features of a molluscum contagiosurm body. (Figs. 13, 15, 18, 19, 20, 21, 23, 25, 31 to 33.) There is still another feature of the Paget cell to which reference should be made and which has already been reported by J. Darier (1920) as "cellules 'a manteauk" and by J. M. H. MacLeod and I. Muende (1940) , namely the appearance of a double contoured coat round the cell. We have found such cells not only in Paget's disease but more often in carcinomatous ascites and pleural fluid and in different cancers, especially after fixation with osmic acid vapours.
If a vacuole is defined as a cavity containing air, fluid or solid substances, then our findings are not consistent with the definition of a vacuole. We found spherical bodies surrounded by a fine pellicle and often showing marked trabecular structure and tiny dots between the strands of the trabeculum.
Occurrence of Paget cells. The occurrence of Paget cells is not limited to Paget's disease. They are found in many virus diseases and it is not surprising that research workers on virus diseases no longer speak of "virus vacuoles" but of "virus bodies" (C. E. Woodruff and E. W. Goodpasture, 1929); "virus blisters" (K. Herzberg, 1936) ; and even "extrusion bodies" (F. Himmelweit, 1938) . These are all analogous to our findings, pictured in this paper. Such cells are further found in sarcomata, trachoma, psoriasis, lichen planus, pemphigus, Bowen's disease, non-gonorrhcal endometritis. Even in normal skin (prepuce) and in embryonic skin of calves spherical bodies can be easily demonstrated, but the presence of the dots seems to be a very rare occurrence. Up till now, the spherical bodies have not been demonstrated in mitoses, but the dots are present in almost 90%/ of all mitoses in tar cancer, Shope's virus papilloma, Paget's and Bowen's disease. There are none in normal rabbit's testicle and very few in normal skin. Spherical bodies play furthermore a considerable part in the formation of melanin; this we have studied in the shaved skin of normal rabbits, exposed to sunlight. This occurrence has already been illustrated in E. Meirowsky's monograph "On the Origin of Pigment of Melanin in Skin and Eye" (1908), but its true nature was Inot recognized at that time. They further occur in the development of normal melanoblasts and goblet cells. They could be produced experimentally in the rabbit's cornea by different methods, and spherical bodies with dots developed after a first passage of material obtained from a cornea, previously injected with psoriasis serum, into a normal rabbit's cornea.
STAINING AND CHEMICAL PROPERTIES OF SPHERICAL BODIES AND DOTS
Beside the routine staining with haematoxylin-eosin, Pappenheim-Unna, Giemsa, methylene-blue, safranin, neutral red and osmic acid, we have used a method worked out by P. H. Jacobs. which stains the nucleus blue, the nucleolus bright red, the trabecular structure and the dots deep blue. The procedure is as follows:
(1) Fix tissues in Bouin or sublimate alcohol. (2) (a) After Bouin fixation treat sections for two minutes with 5% sodium thiosulphate solution. (b) After sublimate fixation treat sections for one minute with 0-5% iodine in 70% alcohol followed by "hypo" solution for two minutes. (3) Stain sections with carbol fuchsin, two to five minutes (basic fuchsin 1 gramme, absolute alcohol 10 c.c., 5% -phenol in aqua dest. 100 c.c.). (4) Wash off excess stain in running water. (5) Differentiate in 96% alcohol till nuclei stand out bright red. Control with microscope. (6) Wash and mordant with 10% aqueous tannic acid for 1 minute. (7) Wash well and stain with 0-5% aqueous toluidin blue for one to two minutes. (8) Wash and dehydrate rapidly with absolute alcohol to which have been added a few drops of glacial acetic acid (optional). (9) Clear in xylol and mount in balsam. To get satisfactory results, it is essential to differentiate properly, since it is difficult to balance between blue and red shades.
The spherical bodies cannot be stained even by neutral red, which is the usual stain for vacuoles (Bolles Lee's "The Microtomist's Vademecum", Par. 766, 1937) . They are not blackened by osmic acid like the virus bodies of fowlpox (R. J. Ludford and G. M. Findlay, 1926) . Sometimes the underlying nucleus is stained so deeply that the optical phenomenon caused 'by the transparency of the balls gives the impression that the balls are stained. Several authors have ,claimed to have succeeded in staining the "vacuoles" of molluscum contagiosum, but it is probable that they have stained the mucoid, jelly-like matrix (Goodpasture and Woodruff, 1931; Van Rooyen, 1938) in which the elementary bodies are imbedded. The pellicle of the spherical bodies does not give the iodine reaction for glycogen, as do the bodies of molluscum contagiosum (C. E. van Rooyen, 1939) . It is impossible to break them up by trituration or to isolate them by trypsin digestion, as one can with the bodies of fowlpox (E. W. Goodpasture and C. E. Woo'druff, 1931) .
They have no relationship to Unna's balloon degeneration with its 2 to 32 nuclei, or to H. Leloir's (1878) alteration cavitaire with its deposit of fibrin and formation of a loculated blister, when several adjacent cells undergo the same degeneration. Our cells tare found amongst normal cells iand do not develop into -blisters. The possibility of our spherical bodies being the forerunners of H. Leloir's alteration cavitaire (1878) cannot, however, be ruled out but must be decided upon by further research on this special subject.
The dots can be stained by acid and basic stains. They are amphophilic like the elementary bodies of molluscum contagiosum. They might be chromatin substances or nucleolar extrusions or viruses. The positive Feulgen test is looked upon as the most reliable test for chromatin and viruses are considered to be Feulgen negative. The Feulgen reaction depends on the Schiff reaction for 'aldehydes and is given by the desoxy--and not by the ribose sugars. Consequently it does not show up chromatin containing the latter, even after a prolonged hydrolysis, which Bourne (1942) suggested for the demonstration of chromatin containing ribose sugars. Although according to this test our dots do not appear to be chromatin, this possibility cannot be ruled out since a negative Feulgen reaction does not exclude chromatin (Torbjoern Caspersson, 1936) . For this reason a negative Feulgen reaction cannot be looked upon as a reliable test for viruses.
In regarding nucleolar extrusions as possible forerunners of the dots, we have found that they never give the staining reactions of the nucleoli by Jacob's method, but also here it must be remembered that the staining reactions depend on the fixation. As, according to R. J. Ludford (1921), the nucleolus is composed of a basophil and an oxyphil part, it seems not impossible that slight changes of pH could also reverse the staining properties of the dots.
An outstanding feature is the affinity of the dots to osmic acid compounds. However, according to Lison (1933) , osmic acid is not a reagent that identifies even fatty substances in general and it has no histochemical value whatever. It is unlikely that the dots are of a fatty character since they are not dissiolved by xylol. It is possible that they consist of lipoid-protein, but confirmation is still lacking.
As the nature of the dots cannot be made out, we suggest that they should be called X-dots until further information about their nature is forthcoming.
There remains the possibility that the spherical bodies and the X-dots might be products of degeneration or fixation, but degeneration cannot play any part in their formation, since X-dots have been observed in mitoses and both spherical bodies and X-dots have been seen in basal cells and in normnal tissues of the rabbit and man.
The demonstration of spherical bodies and X-dots by vital staining with neutral red or 1% toluidin-blue aloohol (Scott's technique, Lee's Mictotomist, para. 761) and dark ground illumination, and F. Himmelweit's findings of "extrusion bodies" in the living allantoic membrane infected with ectromelia or vaccinia is at least strong circumstantial evidence against the conception that they could be caused by fixation.
The significance of the Paget cell.-As a result of close observation we conclude that the Paget cell develops from the normal epithelial cell. It has the same structure as the so-called vacuolated cells of carcinomatous ascites and pleural fluid and the cells of tar cancer. The changes which characterize the Paget cell are not the product of degeneration or of fixation, or a peculiar type of intracellular cedema or a disturbance of glycogen metabolism or vacuoles. The Paget cell is not a misplaced embryonal germ cell or a navus cell or a melanoblast. Whether the Paget cell is according to L. Savatard (1935) and other authors already a cancer cell is a question which cannot be answered gatisfactorily as cells of the type of Paget cells are not specific for Paget's disease only. We conclude, therefore, that the process occurring in the Paget cell is a normal response of the epithelial cell towards different kinds of animate and inanimate stimuli among which are tar, X-rays, sunlight, viruses and the unknown causes of cancerous conditions, psoriasis and lichen planus.
We are fully aware that the Paget cell needs further investigation by modern methods such as ultraviolet light, fluorescence and electron microscopy which were not available to us.
